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The study of the absorption curves in the ultra-violet region of the 
spectrum has been confined chiefly to the blood serum and its proteins. 
Lewis  ~ has examined the ultra-violet absorption of blood serum and 
claims  to  have  found in  this way the  existence of specific changes 
in the blood with certain diseases.  This same author  2 has also pub- 
lished  absorption  curves  of  the  three  chief proteins of  the  serum, 
namely  albumin,  pseudoglobulin  and  euglobulin.  Tadokoro  8  and 
Nakayama  ~ have observed changes in the blood serum under various 
conditions of physiological interest.  Stenstrom and Reinhard  5 have 
studied the ultra-violet absorption spectra of blood sera in relation to 
infectious diseases and to cancer.  Dh6r6  e has investigated the ultra- 
violet  absorption  of  certain  proteins  and  amino  acids  and  Ward  ~ 
has published the absorption curves of some amino acids. 
It is the purpose of this paper to present such ultra-vlolet absorption 
curves  of  physiological  substances  which  would  seem  of  value  or 
interest to others. 
Procedure. 
The instrument  in  which the  solutions were tested  for  their  ab- 
sorption in the ultra-violet was a  Hilger quartz spectroscope, size C, 
with a Hilger sector photometer; the latter has two rotating sectors, 
t Lewis, S. J'., Proc. Roy. Soc.  London,  Series  B,  1921-22, xciii, 178. 
Lewis, S. J., .Proc. Roy. Soc. London,  Series B, 1915-17, lxxxix, 327. 
3Tadokoro,  T., J. Infect.  Dis.,  1920, xxvi, 1. 
* Tadokoro, T., and Nakayama, Y., Y. Infect.  Dis., 1920, xxvi, 8. 
6 Stenstrom,  W., and Reinhard, M.  C., Y. Cancer Research, 1925, ix, 394. 
e Dh6r6, D., L'absorption des rayons ultra-violets,  Fribourg,  1909: 
Ward, P.  W., Biochem.  dr., 1923, xvii,  903. 
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Fzo.  1.  The  ultra-violet  absorption  curve  of  a  sample  of  human bile  taken 
at  a  postmortem  examinstion.  It  was  not  diluted and  used in an  absorption 
cell 0.01  cm. thick. 
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o  Saliva.  A Pericardia/fluid. 
Fio. 2.  The saliva for the curve as shown L~ Fig. 2  was centrifuged to remove 
suspended matter.  It was not diluted and used in a  cell 0.5 cm. thick. 
The  pericardia/  fluid  taken  at  a  postmortem  examination  was  diluted  with 
water,  1 part fluid added to 2 parts water.  The cell was 0.1 cm. thick. MELVIN" C.  REINHARD  3 
one of which,  the  upper,  is  adjustable  and  controls the  comparison 
spectrum.  The source of light is an under-water spark  s which gives a 
continuous  spectrum  in  the  ultra-violet  practically  free  from lines. 
The path of the light lies only through water,  air and quartz.  The 
range of the wave-lengths is from 7000 .~. to 2100/~.; the width of the 
slit was 0.1 ram.  The plates are approximately 25 by l0 cm., and can 
record  as  many  as  fifteen  exposures;  each  absorption  spectrum  has 
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0 Urine.  zx Uric acid. 
FIG. 3. Two samples  of urine  from the  same  individual,  taken  at  different 
times.  For Curve A the urine was diluted 1 part to 120 parts with water.  For 
Curve B  it was diluted 1 to 100.  Absorption cells in both samples were 1 cm, 
thick.  A comparison of Curve A with that of uric acid shows a marked presence 
of uric acid in this sample.  The uric acid curve was obtained by using a ~/1000 
solution of uric acid in water with a 0.1 cm. cell. 
contiguous to it a  comparison spectrum by means of which the points 
of equal blackening  are found; a  wave-length  scale is photographed 
at  the  top  and  at  the  bottom of the plate;  its  correct placement  is 
determined with the help of the lines from copper. 
s Set up as described  in Sc.  Papers  Bur.  Standards,  1922, xv~,  128, except 
that the two rotating zinc discs for the outside spark are replaced by two adjusta- 
ble horizontal zinc rods, with a blast of air directed into the gap. 4  ULTRA-VIOLET  ABSORPTION  SPECTRA 
The adjustable sector is graduated in divisions that represent  the 
logarithms of  the  ratio  of  fractions of whole  revolutions performed 
by the  two  sectors,  and  this  ratio  is  inversely proportional  to  the 
ratio of the light which passes through the two sectors. 
For each wave-length, log tl/to  =  k  log Io/Itr,  in  which tt equals 
the  fraction  of  whole  revolutions  of  the  adjustable  sector,  to  the 
fraction of whole  revolutions of  the  fixed sector,  I0  is  the  place  of 
1.0  t 
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A  =  albumin; P, pseudoglobulin; E, euglobulin and  o- o- blood serum. 
FIG. 4.  The curves marked E, P  and A in Fig. 4 are those of Lewis (Lewis, 
S.J., Proc. Roy. Soc. London, Series B, 1921-22, xciii, 178) drawn to a different 
wave-length scale than that published.  The curve for the blood serum is due to 
these three proteins.  The blood serum was not diluted, thickness of cell 0.01 cm. 
equivalent  blackening,  to  the  light  passing  through  the  adjustable 
sector; k may be set equal to  1.  For each sector opening the period 
of the exposure is of predetermined duration) 
The  light  for  the  comparison  spectrum  does  not  pass  through  a 
cell, but is sent through the adjustable sector to one face of the biprism 
9  A table showing the exposures corresponding  to the sector  openings is fur- 
nished with the instrument; the period is the number,  expressed in  our case in 
minutes,  of which the sector opening is the logarithm, multiplied  by a constant 
whose value depends upon the arrangements;  in our case, it was 1. MELVIN  C.  REIN'HARD 
covering the slit.  The fixed sector is fitted with a  cell, with quartz 
windows, which is filled with the solution to be tested. 
Once the proper dilution has been determined by preliminary tests, 
the cell is filled and no further change is necessary; instead of further 
dilution, or change in the thickness of the cell, the period of illumina- 
tion  is  varied;  the  short  exposure corresponds to  low  dilution,  the 
long exposure to  high dilution.  The exposures which have a  value 
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FIG. S. For the curve of hemoglobin, 30 rag. of Pfanstiehl hemoglobin were 
dissolved in 250 cc. of water.  Thickness of cell, 5.0 cm. 
lie between two limits:  the shortest exposure must cause on the plate 
no  measurable blackening,  the longest  exposure must  show  almost 
continuous blackening and, hence, must no longer show one or more 
bands;  the exposures showing the location of the band  lie between 
these two limits. 
The points at which the blackening in the absorption spectrum is 
equal to  the blackening of the contiguous comparison spectrum are 
determined, in the dark room, by placing the plate on a ground glass 
illuminated from beneath;  the approximate  location  is  noted,  then 
all but a  small area surrounding the point is covered by a  sheet of 
black paper fitted with an elliptical hole; with the aid of a lens mounted ULTRA-VIOLET ABSORPTION SPECTRA 
on a small tripod, the area is studied and the exact point marked with a 
fine pen.  The paper is removed and the wave-length  corresponding 
to the point determined  by means of the scale to the nearest  10 Zk.; 
fractions of this  amount  are estimated. 
The  absorption  spectra  curves  are  plotted  wave-lengths  in  A. 
as abscissae and sector openings (S) as ordinates.  The sector openings 
(S)  express  the  relation  log I0  -  log  Itr,  where I0 is  the  intensity 
of the light incident on the first  surface of the absorbing media and 
Itr  is  the intensity of the light  transmitted.  If the concentration  is 
known  the  extinction  coefficient  (E)  may  be  calculated  as  follows, 
where: 
E  =  1/d  X  1/c  X IogI0 -  loglt~. 
d  =  thickness of absorbing liquid in cm. 
c  = concentration in terms of molal solution. 
The  readings  from  the plates  in wave-lengths with  corresponding 
sector openings  are  given  in  tabular  form.  The  readings  are  made 
from the red end as starting point. 